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CURVE FORMULAS 

Radius 

Degree of Curve: 

Tangent 

Length of Curve: 

Long Chord 
Middle Ordinate: 

External 

R=~ 
sin D/2 

D= roo f. Also, sin D / 2= ~ 

T=Rtan 721. 
I 

L= 100 D 

Al T= Tfor1°curve +C so, D . 

L. C.=2R sin 72 I. 
M= R (l-cos 72 I) 

E=_R __ R AI E T 1/ I cos 72 I . so, = tan 74 • 

EXPLANATION AND USE OF TABLES 

Given P.I. St ... 83+40.7, 1=45° 20' .. nd D =6°30' find·: 

T for 1° Curve+ St&tions-P.C.=P.I.-T. T D C. From T .. bles V .. nd VI 

T =23:'~.8 +.197 =368.32 =3+68.32. St ... P. C. =83+40.7 -(3+68.32) =79+72.38. 

I 45.33 
P. T. =P. C.+L, .. nd L =100 D =1006:5 = 697.38 Therefore, P. T. = (79+72.a8) 

+(6+97.38) =86+69.76. 
Ollaeta-T .. ngent offsets v .. ry ( .. pproxim .. tely) directlr. with D .. nd with the 

squ .. re of the dist .. nce. From T .. ble III T .. ngent Offset for 100 eet =5.669 feet. Di.,t .. nce 

(
27.62 ) ' =80-St ... P. C.=27.62. Hence offset=5.66X lOO =.432 ft . Also, squnre of .. ny 

dist .. nce. divided by twice the r .. dius equ .. ls ( .. pproxim .. trly) the dist .. nce from t .. ngent 
to curve. Thus (27.62)2 +(2 X881.(5) =.432 ft. 

Deflections-Deflection .. ngle = ~ D for 100 ft ., y.( D for 50 ft., etc. For "X" ft.­
Deflectio'l Angle (in minutes) =.3 xX XD. For St ... 80 of .. bove curve Deflection Angle 
=.3 X27.62 X6.5 =53.86'. Also Deflection Angle =dfl. for lit. from T .. ble II I xX = 1.9.'; 

X 27.62 = 53.86'. For St&.. 181 Deflection Angle =53.86'+ 6° ;0' =4° 8.86'. 

E&tern&la-From T .. ble V for 1° curve, with centr .. 1 .. nl'le of 45° 20', E =479.6. 

Therefore, for 6° 30'curve, E = 479.6 + Correction from T .. ble VI =7.378+.039 -7.417. 
6.5 
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General Equations and Useful Data 

Symbol I N umerical 
on Equation Value 

Area of circle . . . . . . . . . . . . . . . . . .. 

Area of Sector of Circle (Length of 
arc = 1) . .. . . . . . . . . .......... . 

Area of Segment of Parabola (app.) 
(c = chord; m = mid . ord .) .... . 

Area of Segment of Circle ..... . . . 
Cubic Feet in 1 Cubic M eter .... . 
Cubic Inches in 1 Imperial Gallon. 
Cubic Inches in 1 U.S. Gallon . .. . 
Feet in 1 Meter .... . ..... . ... .. . 
Feet in 1 Mile .. . ............. . . . 
Gallons (Imperial) in 1 Cubic Foot . 
Gallons (U.S.) in 1 Cubic Foot ... . 
Miles in 1 Kilometer . ..... . ..... . 
Pounds (Av. ) in 1 Kilogram . . ... . 
Ratio of Circumference to Diameter 
Reciprocal of 'Tr .• • •• • .••.•.••••• 

Square Feet in 1 Acre . . . ...... . . . 
Volume of Sphere . .. ... ......... . 

'Tr d2 

-4-

1/ 21r 

2/ 3 em 
2/ 3 em 

'Tr 

4/ 3 'TrrJ 

35.3145 
277.274 
231 
3.2808 
5280 
6.2321 
7.48 
0.6213 
2.2046 
3.14159 
0.31831 
43,560 

Table I.-Minutes in Decimals of a Degree. 

l' .01 67 11' .1833 21' .3500 31' .5167 41' .6833 51' .8500 
II .0333 111 .2000 22 .3667 311 .5333 411 .7000 52 .8667 
3 .0500 13 2167 23 .3833 33 .5500 43 .7167 53 .8833 
4 .0667 14 .2333 24 .4000 34 .5667 44 .7333 54 .9000 
5 .0833 15 .2500 25 .4167 35 .5833 45 .7500 55 .9167 
6 .1000 16 .2667 26 4333 36 .6000 46 .7667 56 .9333 
7 .11 67 17 .2833 27 .4500 37 .6167 47 .7833 57 .9500 
8 .1333 18 .3000 28 .4667 38 .6333 48 .8000 58 .9667 
9 .1500 19 .3167 29 .4833 39 .6500 49 .8167 59 .9833 

10 .1667 110 .3333 30 .5000 40 6667 50 .8333 60 1. 0000 

Table II.-,.rnches in Decimals of a Foot. 

!1. ~ T Y8 -T ~i6 7.i I ~t60 I Ys I J1 1 Vs I M % 
0052 0078 0104 0156 0208 03.1 3 .0417 .0521 0625 0729 

1 21 3 I 4 
.4r67 15~00 1 5~33 1 6~67 T 7~00 I 10 11 

.0833 . 1667 . 2500 . 333~ .8333 .9167 
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CURVE FORMULAS b"~~ "';' lr~~.. ~fG' I " ,I-~ ,c!Cr'B" .. ~~i:t1. 

1. Radius : R=sin5~/2 ~_ ~~ ~ nit': ~;.... ~!?,~~ I!c:V }, ~~/I/V 
I 2. Degree of Curve: D= roo f· Also, sin D /2= ~ f:::i: II .V L-1V:' /St IL:: oM • .,~ ,;,. ~ ~1oL iu ~t. l-::i: ) ... f:1 .... ~1.6'" iV 

Tforl0curve V 1/ II It-
3. Tangent : T= R tan Yz 1. Also, T= D + C. I I ~ 

4. Length of Curve: 1,=100 ~ - ~ln.lJ!.--- .... I.IA;.f..!:?'V j~~~ •• p~l~ 1 ""f?~.OIII" /1 ! .::r .... V 
5. Long Chord : L. C.= 2R sin Yz I. ~ l.f~ _ r,;~'~ t.A • ~b,k 1/ l.. " ~ .~~. ;.JL...II. ~ lA • ~I;;..-
6. Middle Ordinate: M = R (1 - cos Yz I) 11_ J7 fto. I-,.it- II ~ ~'" 
7. External : E=_R _ _ R. Also E=T tan U1. ." I,"~~~,h .. ~ 1- ~~,' ~~.12 ~ !;r:~ II,. t::r:>Ii ,1 .... 

• cos Yz I ' 'l .- V ~ 1I ~ It ~.;rt I 

EXPLANATION AND USE OF TABLES ~~~~~~~I~~~!I~~~~~~4-~-,~~4-~~4-~~ 

Given P.I. Sta. 83+40.7, 1=45' 20' and D =6'30' find: , p. ~ I-- .! I 
Stations-P.C.= P.I.-T. T Tforl~Curve+ C. From Tables V and VI - -- ~~~t/V~~ 141i"100 ~~ ~ v~i~ rJ~,h ...,v.~ I?~ yL 

T =23:.!.8+. 197 =368.32 =3+68.32. Sta. P. C. =83 +40.7-(3+68.32) =79+72.38. 1~V1~j,-r I~~ 71- ""m , /G~~I- 1/ 1 ..... ~ .. f1.1~V 
P. T. =;. C .H, and L =100 ~ =100 4~:!3 = 697.38 Therefore, P T. =(79+72.38) _ ,IS i)~ . II ~ G± f;:1~il l I ~ W .... I/~V ;l..-; 
+(6+97.38) =86+69.76. I l. i V I -' V 

Offsets-Tangent offsets vary (approximately) directly with D and with the - l--:: LI r' :j..., .. ~'" 1.0. ." r~l~~ r.,~ 10.- ~;G. 
square of the distance. From Table III Tangent Offset for 100 feet =5.669 fcet. Distance -- ~!'~'" _riO' 

(
2762)' I =80-Sta. P. C. =27.62. Hence offset=5.66X liio =.432 ft. Also, square of any l? 

distance, divided by twice the radius equals (approximately) the distance from tangent ~ I I r .. lol l. 1,_ , _ V 1_ Y I, L'- I • I,; . _ /, 
to curve. Thus (27.62)'+(2X881.95) =.432 ft. __ • y v:~v f"'"l~~!z' I.AII""""V..,.. V. 17:r- V ~II" 1021<::11 

Deflections-Deflection angle = ~ 0 for 100 ft .. J4 0 for 50 ft., etc. For "X" ft ., - < ~ 
Deftectio ... Angle (in minutes) =.3 XX XD. For Sta.!30 of above curve Deflection Angle ~I~I., I I ~ ~ L- 1 ~ 1-,1 _ 
=.3 X27.62 X6.5 =53.86'. Also Deftection Angle =dfl. for lft. from Table III XX =1.9,; ~~IS i 1 ...... ~IA1 /~v kII . "'-1 I ( r ...... r.;;;~ ;" 1;"(.; tl"e: 
X 27.62 = 53.86'. For Sta. 181 Deflection Angle =53.86'+ 6' }O' =4' 8.86'. I V' ~r~1--" I 1 ~ 1 I/. V l;;I~" I/. Ii 1----1:> ~ jo, ~~)I 

Externals-From Table V for l' curve, with central angle of 45' 20', E =479.6. _ Y. i/ ~ ., i .4~ r ..... ~ kj,..; ''': .... b.lr.J . 
Therefore, for6'30'curve, E = 4~956 + Correction from Table VI =7.378+.039 =7.417. _ . I ~..A"!~H M 1/ - l/b. ~/ ~ ~r .... ~ 
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BRANCH PLANTS 
CORTlAND, N.Y. 
MARCElLUS, N.Y. 

Phone 469-3217 
SAND 

w. F. SAUNDERS 
& SONS, INC. 

-5. ONONDAGA ROAD­

READY MIXED CONCRETE 

IMPORTANT TERMS AND CONDITIONS 

04331 
P. O. Drawer "A" 

Nedrow, N. Y. - 13120 

S TON E 

Extra charge is mode for deliveries of less than 4 cubic yard loads. 
The cement used in this concrete is guaranteed to conform to the present specifications of the American Society for 
Testing Materials and the United States Government. Since we hove no control over the use of this concrete we 
therefore cannot guarantee or ossume re sponsibility for the finish work for which it is used. 

QUANTITY 
NOTICE 

The Customer Hereby Accepts 
______ ~~cu~.~ds~·~r----------------~1-~2~.3~C~O~N~C~R~E~TE~11 

All Responsibility For Damage 
_____ ~....:::cu~ . .£:.ds::;.. -H-__________ --;".--__ ..!.1.'-"2.::.4'_C'='O~N~CR~E:.!.T"_E -11 Wh ich Mig ht Resu It By Truck 

Leaving Public Highway. 
cu. ds. 1·2 ·5 CONCRETE 

Signed 

cu. ds. 1·3·5 CONCRETE 

______ ~~'-.:....L-".!.:.-H-----------------..!.1.~3:.::.6'-C'='O~N~C~R~E:.!.T"-E -11 MILEAGE 

~~~~~~~~~~~--------~I 

RETURN _____________________ ...,. 

WAITING TIME 

NOTICE: 
THIS LOAD OF CONCRETE CONTAINS GALLONS OF WATER. DRIVERS ARE 
NOT PERMITTED TO ADD MORE WATER WITHOUT AUTHORITY OF CUSTOMER INDICATED BY 
INITIALING HERE 

Truck No. J ~ U Driver 

No Cancellations Accepted After Concrete Has Been load in Trucks At Our Plant 

INSPECTED. APPROVED AND REC'D BY ____________________________________________________ ~ ______ __ 

A FINANCE CHARGE IS COMPUTED BY A PERIODIC RATE OF 1 ~ % PER MONn 
ON UNPAID BillS AFTER 30 DAYS. THIS IS AN ANNUAL PERCENTAGE RAT 
OF 18% 

_________________________ ~ __ ~d 



BRANCH PLANTS 
CORTlAND, N.Y. 
MARCELLUS, N.Y. 

Phone 469-3217 
SAN D 

w. F. SAUNDERS 
& SONS, INC. 

-5. ONONDAGA ROAD­

READY MIXED CONCRETE 

04447 
P. O. Drawer IIAII 

Nedrow, N. Y. - 13120 

S TON E 

0/;( ro r Syracuse, N. y., __ ---'7..."f--____ 19~ 

w, __ ~~~~~~~~Q~~=· ~--------~~~-----
90& G ~i 

IMPORTANT TERMS AND CONDITIONS 

Extra charge is made for deliveries of less than 4 cubic yard loads. . . 
The cement used in this concrete is guaranteed to conform to the present specifications of the AmerieQ,n Society for 
Testing Materials and the United States Government. Since we hove no control over the use of this concrete we 
therefore cannot guarantee or assume responsibility for the finish work for which it is used. 

QUANTITY 

cu. ds. 

cu. ds. 

cu. ds. 

cu. ds. 

1-2-3 CONCRETE 

1-2-4 CONCRETE 

1-2 -5 CONCRETE 

1-3-5 CONCRETE 

NOTICE 

The Customer Hereby Accepts 
All Responsibility For Damage 
Which Might Result By Truck 

Leaving Public Highway. 

Signed 

___ -t......::::.:....L=-;I-______ ~-..:.1-...::3'-'-6'-'=-CO~N.:::.C:.:.:RE:.:.T~E-H MILEAGE 

WAITING TIME 

Customer Will Be A owed Five Minutes Per Cubic Yard Free Unload Time. Delay Caused By Customer Over 
This Time Will Be Charged For At The Rate Of $20.00 Per Hour. 

NOTICE: 
THIS LOAD OF CONCRETE CONTAINS GALLONS OF WATER. DRIVERS ARE 
NOT PERMITTED TO ADD MORE WATER WITHOUT AUTHORITY OF CUSTOMER INDICA TED BY 
INITIALING HERE 

Truck No. p-/ro Driver 

ur Plant 

INSPECTED. APPROVED ~.n A 
AND REC'D BY ______ ~~ __ ~~ ~~---=~~~/---.~4r--------~~=-~~.r------------
A FINANCE CHARGE IS COMPUTED BY A PERIODIC RATE OF 1!% PER MONTH 
ON UNPAID BILLS AFTER 30 DAYS. THIS IS AN ANNUAL PERCENTAGE RATE 
OF 18% 
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